
The Ctllullr '.mlly
ftndse lew Wly
to Illy In touch
Soon IftIr the
JIIr 2000, Industry
uperts predict,
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when you call (in your home area, in
extended home areas, in a variety of
"roaming" areas away from your home
base), and where you're calling to
(across town, outside your home zone,
in-state, across the country).

Sales representatives often try to
help shoppers choose a plan by asking
"Where \\i11 you be using your phone
most of the time?" or "How long will
your calls be?" But because the very
reason for having a cell phone in the
first place is to give you a way to com
municate at times that are inherently
unpredictable, such questions can be
answered only in the most general way.

Finding ttle best deal
We gathered data on some 200

plans available in the nation's top 20
markets. Our aim was to find the
most economical plan offered by each
wireless senice provider in each market
-whether cellular or pcs. (For a
description of how they differ, see
below.) Each of the 14 companies

whose plans we scrutinized hold oper
ating licenses and own transmission
equipment in several markets, with one
exception: Mcr, the long-distance
phone company, purchases
access time from other
companies and resells it.
Together, the companies
we surveyed serve more
than 25 million customers
and dominate nearly 70
percent of the market.

By itself, none of the
pricing information de
scribed in the plans
per-minute charges, roam-
ing rates, monthly access fees-says
much about the ultimate cost to con
sumers. These numbers reveal their
true wallet impact only when they're
applied to actual usage patterns. So we
plugged the price details into the real
world behavior of the average sub
scriber currently buying cell-phone
service for personal, not business, use.
According to the MTA-EMCr con-

suIting firm, that typical customer is
billed for 42 minutes of calls per
month-17 of them during peak
hours, 23 off-peak, and a scant two

minutes while roaming
(calling from outside of
the home area).

Our analysis focuses
on the toral ~onthly cost
of calling, because that
is the greatest unknown
in the purchase equation.
We applied monthly ac
cess and per-minute fees
to our model customer's
bill, making sure to give

credit for any minutes of calling time
that may be included as part ofa plan.
We also added in any sneaky sur
charges-such as an insidious $4.95
"roaming administration fee" South
western Bell slaps on its St. Louis-area
customers any month ·they use roam
ing services. Temporary promotions
were not factored in because of their
fleeting nature; and supplemental

Cellular phones vs. pes
headline news items. But these extra features won't work jf you're
travelling outside of adigital network service area; you'll be able
to make and receive non-digital phone calls only if your handset
is equipped to function both in adigital or an analog mode.

Before you buy the technical virtuosity of PCS or digital cellular,
you have to ask questions. Begin by investigating where your

phone will and will not work. There are three distinct
digital wireless technologies (known in the industry
as "TDMA,H uCDMA,H and uGSMU

), and equipment
that works on one technology doesn'twork on the
others. Thus, PCS units that operate on Sprint's network
aren't compatible with those on AT&T Wireless',
and AT&T Wireless' won't work on PrimeCo's net.

Moreover, not all ofthe networks permit
nationwide digital calling. The AT&T Wireless
and Southwestern Bell TDMA networks are
largely in place, though digital subscribers
can't yet receive e-mail or pages from every
location. Sprint won't launch its $3·billion
system nationally until later this year, and a
national GSM networkwon't be fully in place
until around 2005.

As the networks develop, the distinction
between UPCSH and ucellularH should eventually
disappear. Meanwhile, the emergence of
eCS is bringing welcome new competition

-'tomobile telephony-as many as four new
service providers to markets that Federal law
had previously limited to just two cellular
licensees. That opening up of competition
accounts for the recent sharp drop in rates for
both traditional cellular and pes services.
Forecasters project that as rivalry continues
to heat up, prices will fall by 25 percent over
the coming five years.

They're called cellular"phones," but in fact they are two-way
radios operating at frequencies between 824 and 894 Megahertz
(MHz). Now, there is a rival technology called Personal
Communications Service (PCS), recently approved by the Federal
Communications Commission. PCS units look like cell phones,
and they, too, send and receive radio-band signals (though at the
higher range of 1850 to 1990 MHz). For all practical purposes, they
function in pretty much the same way-but not all cellular and
PCS units are the same in many important details.

Most cellular phones now in service operate by conventional
analog technology to transmit and receive signals..AII PCS units
and some cellular handsets use digitafteCtlnology;and so are
able to delivershort e-mail'messages;_Pagings.rvice~ind~n T
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Recommendations
Ifyou're thinking of signing up for

cellular sef\ice, rake time to work out
carefully how big your monthly bill is
likelv to be. Check, too, to see that
the plan you are considering includes
senice in the areas where you travel
most frequently at its lowest-cost
"home area" rates. (See "Cell-phone
bills: A glossary," on the next page.)

If possible, begin by trying out a
plan that doesn't require you to com
mit to a long-term contract and has
no early termination penalty, so you
can cancel if you decide the service
doesn't suit your needs. Once you've
made your choice of pro\ider, moni
tor closelv how vou use the service.
Some oth~r imp~rtant considerations
to keep in mind:

• Watch out for "freebies." Offers
of an introductory allowance of "free"
minutes of airtime when you sign up
can be enticing- to new cellular sub
scribers, but ~eat them warily. The

charges for such add-on features as
\'oice-activated dialing, voice mail,
roadside assistance, and paging were
not weighed, because, industry sources
say, most customers don't use them.

Our calculations disclosed which
was the least expensive plan offered by
each company sef\ing the typical sub
scriber in the metro regions. We then
ranked the plans by total monthly cost
from most economical to most o.-pen
si\'e. (See "The price ofcellular service,
city by city," page 15.)

The results are revealing. Prices for
the least costly plans range from a low
of 523.75 per month offered by the
Sprint Spectrum Talk 15 plan in
Baltimore/Washington, D.C. to a high
of 560.19 for the .\ICI One plan in
Los Ang-eles. Ameritech and AT&T
\\ireles; emerge as the companies of
fering the greatest number of best
deals. each topping the list in four of
the markets. The", are closely fol
lowed by AirTou~h, the leader in
three others. .vICI turned out to be
the highesr-cosr provider in 17 of the
18 listed markets where it operates.

\\'ithin each market, there's a wide
gap between the lowest and highest
cost plans we analyzed; choosing the
cheapest one can save you anywhere
from 15 to 50 percent. Indeed, based
on these calculations. our model cus
tomer could save 536 to $287 per year
among the best plans offered by dif
ferent companies in the same city.
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Cell-phone bills A glossary can drop to less than a dime~ Fully
60 percent of cellular owners say
they've used the cell phone to makt:
calls they could othernise have made::
from a regular phone, according to
the Boston-based Yankee Group con
sulting firm.

• Review before you renew. Most
contractS last ayear 0; two, and cellular
phone rates will change considerably
in that time. Before you automati
cally re-up for the same package
you've had, consider how your use
patterns have changed and whether
a new plan may be more economical.
If you discover that you are paying
for service you aren't using, you
might want to consider dropping
back to a less expensive basic
monthly package-Qr canceling your
service altogether.

• Beware ofcellular theft. Sophis
ticated high-tech thi~:ves have made a
lucrative business out of snatching
the signals that carry unsuspecting
cell-phone users' electronic serial
numbers out of the air. Some $650
million in wireless sen.;ce a year is
stolen through such "cloning" of user
IDs. Service providers don't make
innocent victims pay for the fraudu
lent charges-though they could.
You're still potentially on the hook
for the misdeeds ofothers, since some
service contracts hold subscribers
liable for actS offraud committed \\ith
their cell phones.

There are steps you can take to pro
tect yourself ftom cellular thieves.
\VIlen you're not using it, tum off
your cell phone to reduce the chance
that your signal can be intercepted.
If you don't plan to make interna
tional calls, have your sen.;ce provider
disable that capability. Finally, ifyou
suspect that you've been a victim of
cell-phone fraud, call your carrier im
mediately by dialing 611.

Sure, having a cell phone can be
much more convenient than hunting
for a pay phone, and it can give you
peace of mind. And yes, prices are
falling; and fees for phone activa
tion and early-termination are being
waived, making it easier to justify get
ting wireless service. But don't rush
into signing up for cellular simply
because it's an appealing novelty. As
with any cosdy addition you make
to your budget, you should satisfy
yourself first that this is a service you
really need. (J)

will test and report on cell-phone
handsets later this Year.)

• Be realistic ~bout how you'll
use it. First-time subscribers looking
for safety are often directed to plans
with the lowest monthly access fees,
which generally run from $14.99 to
$19.99. The convenience of having a
cell phone, however, may make you
use it more often. A low-fee plan can
make sense-but only if you use the
phone just in emergencies. For the
average user, these plans are not
always the best choice. In Detroit, for
example, Ameritech Cellular Service's
Safety Pack II plan charges a monthly
access fee of $15.95, but users of that
plan pay for all calls. By choosing
the Convenience Pack plan, instead,
which includes 30 minutes of calls
with the $23.95 monthly charge, our
-average user would save $60 a year.

• Think before you dial. How
many $l-a-minute cellular calls must
you make ftom the road anyway, and
could they have been made from your
home or office phone, where prices

But these minutes are usually limited
to calls made from (or received) within
your home area.

Peak time. The higher-priced
calling periods encompassing
weekday business hours when most
people want to use the phone,
generally from 7 a.m. to 9p.m., but
sometimes as early as 6a.m. and
as late as 10 p.m.

Off-peak time. Periods of slack
demand for phone use, including
weekends and weekdays from 9or 10
p.m. to 6or 7a.m., when per minute
airtime costs are lower.

Home area. The territory where
you travel and use your phone most,
usually where you live and/or work.
But you may want to pick a "home"
area away from your actual home, if
you tend to spend a lot of travel and
calling time atthis out-of-town loca
tion. This is the area where your cell
calls will cost the least.

Extended home area. Usually, but
not always, the territory surrounding
or adjacent to your home area where
your carrier charges airtime at your
home rate.

Roaming area. Generally every
place outside your home or extended
home areas. where cell-phone rates
are higher. Your mobile phone will
indicate when you are roaming.

,.. ':

service providers design these in
centives to get you to commit to
contracts that you cannot easily
terminate without having to pay
supplemental fees.

An allowance of included "free"
minutes may lull you into the habit
of using your cell phone to make
many more calls than you originally
may have intended. Be sure to look
into how much those "free" minutes
will cost.

• Choose the right handset. Most
cellular plans include a choice of cell
phone equipment as part of the ser
vice package. Ifyou're interested in
just making and receiving calls, these
basic models will do the job. You can
spend more-potentially more than
$IQOO-for phones that weigh less,
have slim profiles that fit neady into
a pocket, or come with longer-last
ing batteries. Before you shell out
extra for a phone, however, keep in
mind that if you opt to switch carri
ers, the phone you buy may not work
on the new provider's network. (We

Monthly acce.. charge. The basic
monthly fee you will be expected to pay
your carrier to maintain your wireless
account Access charges typically range
from around $15 to as much as several
hundred dollars a month, depending
mainly on how much airtime
is included.

Airtime charges. The cost for
that portion of the time you spend
on the phone when your transmission
signal travels between your wireless
phone and the cellular station that
sends and receives it. These charges
typically run from around 20 cents
to $1 per minute, and you incur
them whether you initiate or receive
the call.

undUne charges. The charge
you incur when your call is passed
from acellular station to a regular
phone line. You pay these charges,
which usually go from 5cents to 12
cents per minute, even when you
are making cellular calls that are
part of the basic monthly service
orwhen making "free" weekend
cell-phone calls.

Included minutes. TIme usable
each month under your rate plan for
which you pay no additional per
minute charges for airtime. Generally,
the higher your monthly access charge,
the more included minutes you get.

CD sauthWwtem Bell
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The price of cellular service, city by city
The table below shows the lowest-cost service
rate plan offered in late November and early
December by each carrier serving the 20 largest
cellular markets in the U.S. Within each metro
area, the plans are ranked by the monthly cost a
typical consumer would pay based upon aver
age personal use patterns. We computed the

cost by adding to the basic monthly access
charge additional per-minute airtime fees for a
customer who was billed for an average of 42
minutes of airtime per month-17 minutes during
peak time (the first number under the "Home"
column), 23 minutes during off-peaktime (the sec
ond number under "Home"), and two minutes

MCIOne 51.13

II
40 0-200

$0 $240

15 38/25 38

15 49125e 30e

24.99

$19.96

._11
while roaming in the lowest-cost roaming area.
We applied any included minutes that come with
the basic plan, though we excluded landline
charges and assumed no long-distance calls
were made. We added to the total bill any appli
cable administrative charges, and we did not
allow for any temporary promotional discounts.

AT&T Wireless
Advantage 15 Digital 32.26

~~OUtll Mobility $27.29

MIAIIIIFOIT LAUDERDALE

S",vle,' Total
monthly

hili
t.vr. us,,,

10 200

50 240

$0 $200

45 35/23 59

20 75150e 35e

15 49125 65

A.rtJmc CI1arges
minutes per mmute
Included

HOME ROAM

49.95

19.95

$19.95

31.58

S30.65

II··•·.. .., .
AlrTouch Safety
ATUlfTA

BellSouth Mobility
Life Talk Plus

Sr-fVU:C

BALTIMORflWASHtNGTON. D.C.
Sprint Spectrum 23 75T
Talk 15 (PCS) . -- 15.00 15 31/31 50 a 0

PrimeCo
ClearChoice.l (PCS)
MCtOne

35.50

44.13

25.00

42.95

a 25125 25

45 45/23 59

I) a
10 200

Cellular One
Peace of Mind
Bell Allantlc Nynex
Talk Along Plus 20

MCIOne

24.37

27.17

38.13

21.99

19.99

36.95

30 35/15 44

20 30/30 59

45 38118 59

35 150

30 a
10 200

MILWAUm
Amerltech
Convenience Pack
PrlmeCo
ClearChoice.l (PCS)

27.57

28.50

23.95

18.00

30~ 39/23 50

a 25/25 25

35 200-300

o
BOSTON
Cellular One
Assurance Choice Plus 28.15 19.95 20:2: 47/31 44 35 150

Cellular One
Security Plus
MCIOne

33.65

36.13

19.95

34.95

15 50150 60

45 27/18 59

40 200

10 200
Bell Allantic Nynex
Talk Along 28.17 12.99 o 35/35 59 25 175 MIllllEAPDUSlST. PAUl.

AlrTouch Casual Caller 33.35 29.95 30 45/25 45 40 150
MCIOne
CHICAGO

31.13 29.95 45 45/30 59 10 200 AT&T Wireless
Advantage 30 Digital 33.47 29.99 30 49/25 49 40 0·200

MCI One 31.13

Omnlpolnt Basic (PCS) 30.45]]
AT&T Wlrellss
Advantage 30 Digital 32.19

Ameritech
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28.50

23.95
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29.95
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MCIOne
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24.99
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a 0

a 0·200
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24.95
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42 17·200
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27.99

36.95
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o 0
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MCIOne

33.14

40.13

26.99
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Express 30
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Personal Value

OAWS/FORT WORTH
AT&T Wireless
Advantage 30 Analog 35.87 29.99 30 49/49 49 49 0·200

MCIOne 34.13

24.99

32.95

30 36/16 99

45 35/15 59

45 175

10 200

MCIOne 47.13
Southwestern Bell 15 41.41 4

AT&T Wireless
Advantage 30 Digital 27.27

PrlmeCo
ClearChoice.l (PCS)

DENVER

38.34 27.00

26.95
45.95

o 27/27 27

15 48/50 50
45 32/06 59

a a
49 150-165
10 200

pmnURGH

Bell Atlantic Nynex
Phone in the 80x 30.36

24.99

19.95

30 35/15 39

200:!! 49/19 99

;!5 0-200

o a

AlrTouch Casual Caller 33.41
MCIOne 37.13

AT&T Wireless
GoPhone 29.30 19.99

29.95
35.95

120:S: 49110 49

30 48/25 48
45 42130 59

40 0-200

40 150
10 200

SAIl DIEGO
GTE Wlrel..Satety Plus 27.56
A1rTouch $16.95 29.65
MCIOne 47.13

19.95
16.95
45.95

30ll 39/39 49
10 39/39 5
40 40119 59

o 20-239
o 200

~IO 200

A1rTouch Association 29.38

DETROIT
Amerltech
Convenience Pack 27.57 23.95

19.99

30~ 39/23 50

o 26113 99

35 200-300

o a

SAIl FlAllCISCOIDAKWID
Cellular One Security 36.29
GTE Wlrel.. Zone Saver 41.53
MCI One 52.93

19.99
24.95
49.95

50 85120 75
a 39/39 49

30 45118 59

25 20-200
25 11-164
'10 200

MCIOne 39.13
HOIJSTDN
Southwestern Bell 32.001:
Easy One

37.95

30.00

45 50/20 59

60l3J 50128 50

10 200

49 150-165

SOmE
AT&T Wlreltla GoPhone 29.30
AlrTouch Casual Caller 33.45
MCIOne 36.13

19.99
29.95
34.95

120.!J 49110 49
30 50125 50
45 40/15 59

,10 0-200
40 150
10 200

GTE Wireless Freedom 34.97 29.99 20 50120 49 50 25-300 ST. UIUIS
Houston Cellular
Security Plus 37.47 31.99 30 45/45 49 50 0 Amerilech

Convenience Pack 27.57 23.95 30Il 39123 50 :35 200·300

PrlmeCo
ClearChoice.l (PCS) 40.50 30.00 a 25/25 25 a . 0 Soulllwtltern Bill

ValuePak II 34.90lJ 29.95 120lJ 50128 3 45 20-720

MCIOne 60.19

AlrTouch Metro·Saver 36.23
L.A. Cellular Economy 41.49

MCIOne
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44.13 42.95

19.95
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45.95

45 45120 59·
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20 79/26 65
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50 150
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For Immediate Rdease
October 9. 1997

Contacts: GcoffMordock
Samuel A. Simon
(202) 408-1130
(800) 527-9305

TRAC REPORT ADVISES CONSUMERS: DO YOUR HOMEWORK BEFORE PICKING
CELLULAR SERVICE

CDMA Digibal StluUUlrtl eomplITn Best ofN4fif1 TedulologiG

Washington, DC - Consumers need to do their homcwodt before picking a cellular telephone
service. ac:cord.ing to a newly released study by the Telecommunic&1ioDS Research and Action Center
(TRAC). a non·profit Washington based consumer group. TRAC. publisher of TeleTips(tm), has
been educating CODSumers on the changes in the telephone and telecommunications industries since
1980. In this first-ever TRAC report on cellular service, the study reviews a number of new
technologies and concludes that the technology called CDMA compares the best.

"Picking a cellular sCIVice used to be a choice between two available companies. each offering the
same technology and essentially the same service. Today. a growiog may of providers and
technologies are available, and consumers need more information and sophistication to make smart
choices," said Samuel A. Simon, counsel to TRAC. "It is not easy to make the best choice."

The TRAC t'Cport provides an in-depth explanation and evaluation of the four diffen:nt cellular
standards - analog, lDMA, GSM and CDMA -- and evaluates each one based on voice quality,
reliability, pricing plans, enhanced services and availability.

The report recommends consumers undertake a "self-assessment" to determine how they expect 10
use the phone and what services and features arc likely to be most important. It then outlines the
questions for consumers to ask, focusing on the new digital technologies.

"All cellular service is not the same," Simon said. "It's hard to know which newspaper ad is telling
the truth ..~hen every company is claiming to offer the most state-of-the-art service on the largcst
network.

Of the four technologies, analog, GSM, TDMA and CDMA, the report states that CDMA came out
ahead in almost every category that TRAC compared.

- more-



Among the recom.mtlldaticms in the report, are:

• Availability will matter a lot more to consumers who 1mvc1 a pat deal with their cellular phon~,
than to COIlSUDlC:l'S who stick closer to home. ADalog cc11ular service is curreDtly available in
most areas of the coUDtry, and the more advmced CDMA service is c:xpc:eted to be the most
widely avalllble digital service in the fu\Ule. Of the other two diSitalserviees, GSM will be
offered in most major cities but not in outlying areas, and TDMA is c:xpectcd to be available
except in some western states.

• Privacy is another area in which phone service providers compete. Becauac aaalog systc1Ds
basically use radio traDsmissions which can be easily ovmheard. many witclcss phone users want
more security for their conversations. H consumcn intmd to usc their wireless phone for
emergencies, privacy probably won't matter much. But if security is 811 issue, any of the digital
systems will live more protection than an analog system. GSM or mMA, therefore, might be a
good choice. CDMA, which was originally developed for military communications and actually
sc:nunbles each tnmsmission, offers the highest level of security as wcll as the best overall solmd
quality.

The TRAC study developed a Quick ConSUTOCf Checklist to help buyers find their way throu:h the
maze of cellular claims and counter-elaims.

Analog offers by far the grca1est availabilityJ but TRAC found that all three of the digital
technologies provide sicnificant advantages over- analog when it comes to services. Among the
digital services, CDMA performed the best in key categories such as sigDal security enhanced service,
and reception. but the diffm::.nce wasn't enough to outshine completely the other digital services.
When-it comes to power needs and reliability, however, CDMA was a cleaT winner. That's
important, because it means that with COMA coosumers WIll spend less time recharsing batteries and
run much less of a risk that calls will be interrupted or dropped while traveling.

Until digital systems arc more widely established., a dual-mode phone that switches back and forth
between digital and analog cellular services may be the nght choice fOt most consumers. But given
COMA's rapid cx.pansion in the U.S. and its superior service quality, CDMA today looks to be the
best bet for consumers over the long term.

In addttion to the Quick. Consumer Checklist. the report contains a listing of thc major service
providers and the technology they offer in the top IIWkets, with phone numbers on how to reach
each. The report also containS tips on how to pick the right pricsng plan for your calling needs.

Copies of the report are available from TRAC, PO Box 27279, Washington, DC 20005, for S7.95,
plus $1.50 for postage and handling.

Attached is a copy of the Executive Summary and the Quick Consumcr CheclcJist.

###
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ABOUTTRAC

The Telecom1l11mications Research IDd Acti01l CCDter (TRAC). is a DOD-profit
orpnizatiOll dcvo1ed to ec'nratm; aDd adVocatiDg fOI cousumer interests mtelccOIDDlwicauons.
TRAC has & acarly thirty-year history, becoming the I1ICCC5SOf orgauization to the National
Citizeas Committee for BroadcastiDg in 1983, which was the successor organization to the
Nanoat Citizcos Committee for Public Broadcasting founded in 1967.

TRAC's focus has been OIl pubIi&hiug CODlUJDef iDformation about telephone and
tdccOJD1'DU2lieation products and services and advocating ccmsumcr interests in thae important
and gtOwinS services and technologies. TRAC publications have im:lndod R6vene the Charges.
How to Save Money on Yowr Phone Bill (pantheon, 1984) and PlaoMWTiting. G Corua",u:r
GuitM to the New World ofElectronic Information Setvica (fRAC, 1986). TIlAC also bosts a
world wide web site (WWW.tnc.OIg).

TcleTipsnl is TRAC's quarterly newsletter that contains the only c;omprehcnsive rate
aod service comparison of long distance telephone companies. This special report represents
the first effort to eJtpaDd TRAC's focus into other products and services. It is the first in what
we expect to be a series of reports on wireless and other Dew tcchnologies,

Research for this report was undertaken by Geoff Mordock. staff associate for TRAC
and Samuel A. Simon, Counsel to nAC. Assistance was also provided by Consumers Flt'st and
its President, Jim Coman. the former director of Consumer Affairs for the State of CalifonUa.

Copies of this report arc available from TRAC, PO Box. 27279, Washington, DC 20005 fOJ'

$7.95, plus S1.50 handling and postage for a total for $9.45.

01997 Ttlecommuuic:ations Research 8J]d Action Center. Nothing m this fcport may be
reproduced without the express written permission of TRAC.
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EXECUTIVE SUMMARY

How do I pick the right ec1lular service? Which company IDd pricing plan is best for me? How
do I decide which of the new technologies I shoulct buy?

As moxc cellular companies eDta' the market, aDd IS more and more choices develop, consumers
need to know how to be smart shoppers. Unlike 10Dg distIDCC service, when:: three or four
companies provide idc:ntical service uationwide, c:eUular is more like local telephone and cable
service with often widely vazying services and technologies in diffcrc:nt markets. .

The following report, prep~d by the Telecommunications Reaean:h and Action Center
(TRAC), provides a COSlS\Jmer toad map for making some of the most important decisions in
picking a cc1lular service. The first half of the report looks at which questions 10 ask and th c:
second half evaluates consumers' needs and how the various technologies stack-up.

Selecting the cellular phonc service that best meets your need! is at .. minimum a two-Sll:p

process. First, you need to pick a service provider. Second, you need to select a pricing plan
which best meets your needs. Just as it is true with long distance, 1h~ is no single answer to the
question, "Which cellular phone: service is the best'?" The aDJWCr is, "it dcpeuds." How you
seler:t your provider and pricina plan depends on how you plan to usc your cellular phone. If
most of your calls will be: local, issues like network compatibility and roaming charges will be less
important than if you are somcone who relics on thcir phone when they travel for work. The
more sophisticated cellular phones now offer voice-mail. Calier-ID and other more sophisticated
services which are invaluable if you need your phone for work, but might prove less necessU)' if
you only use your cellular service in case of emergency.

Do II Self-AlStessment

TRAC suggests that flISt you do a self·assessment. If you are a first time ccJlular user, talk to
friends who have \Ised cellular a long time. If you have service now aDd arc looking to change Or

upgrade. you probably Can IlDSwcr these questions from your own experiencc.

• What is the primary I'l:aSOll you are purchasing a cellular phone? (e.g., personal safety.
to keep in touch with children and relatives. business in town, busincs!l away from home,
etc.) ?

• Will you use the phone when I am out-or-town Or pnmarily in my local calling area?

• Will you spend male than 60 minutes 8 month on my cellular phone'?

• l!I the majority of the time you plan to spend on the phone during what is considered
peak calling umcs? (7:00 Z1.m. -- 7:00 p.m.)

• Would you bencfit from having a phone which provide!! more advanced fcatures like
voice-mail, Caller-IO. and the ability to send and receive text messages?

Questions to Ask;

Once you bave completed the self-assessment you will bc ahlr: to evaluate each of the
cellular services and determinc whether they meet your needs. ServIce questions to consider
iucl\lde the following:

1. Do you need an analog or digltal service? What is the differcnce? What type of servIce
is available? Are other services expected to be available soon?

The TelecommllnicarioA,S RtJ3earch and Action eenler
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2. What il1bc differeDcc between the digital tedmolopcs (CDMA, GSM. 1DMA) aad docs
it effect your decision?

3. Does the technology impact where IUd whc:D you em usc the phonc. (That is. eau you
roam or use the phone outside you calliDg Il"ea easily?)

4. What type of teelmology will ~ve you the best overall coverage or service?

s. What type of calling plm will best suit your needs, and does the teebnology effect that
cost?

Ko;" clo the differeDt cellular pboDe technoiocici compare?

thc TRAC Consumer Report evaluated the different teclmologilC5 when it comes to
meeting the needs of consumers. TRAC looked at BDalog cellular. Code Division Multiple
Access (COMA), Time Division Multiple Access (TDMA) and Global System for Mobile (OSM).

Based on the categories discussed below, the report concludes that the emerging COMA
standard, and therefore the cellular systems that are based on it, come out significantly ahead
overall.

TRAC based its conclusions on the following findings:

• Service availability - Analog cellular service is the most widely available service at the:
present time. DigitaJ networks arc still being buUt-out. Of the digital networks in the US,
CDMA is considered the predominant service.

• Privacy and security - Digital service i.s bener able to guarantee privacy and security than
analog because it transmits signals in code. CDMA networks arc the most secure because
they transmit in code and the code is scrambled.

• EnhaDud service options - Digi1al service offers a more extensive package of services
.than analog cellular. Both GSM and COMA services arc competitive.

• Power reqUiremeDts -- Digital technologies in general, require less power than analog
cellular. CDMA requires the least amount of power of the digital services and provides the
longest talk· and stand-by time.

• Voice quality - Because of its digitized sianal. digital phones are able: to provide better
voice quality than analog. Of the digttal technologies. CDMA is found to have the closest to
land-line quality service.

• SigDal gualib - Digital is better than analog and among the digital technologies CDMA
comes out ahead because its broader range signal provides the best quality.

• Reliability - Analog, GSM and IDMA all use hard band-off when changing from one ccll
signal to another, sometimes resulting in au intenuption in service. CDMA utilizes the soft
hand-off which allows for signal overlap resulting in no interruption in transmission and
therefore is more reltable.

• Community Impact - The lower power demands of CDMA mean that fewer cell sites will
need to be installed in a community. The advantage of fewer cell siteS with broader coverage
means less environmental and visual pollution. It also means that the systems can be built
more quickly.

Tlte"Telecommunications .Research and Aclio/l Center Pure 5
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L latroduction

Cellular telephones. once cousidm'ed III e:xtravapnce. arc DOW within reach for most of the
pnaal public. The bulky, suitcase-sized boxes that took up half a CIl' tnmk ha",c evolved into
tiny bandscts that can slip into I shirt pocket. Scnmd quality is improving from the scratchy,
cave-lib echoin; that IDIIDY tolc:rated for yean. And. the cost of cellular service is coming
down, making it more affordable for everyone.

It seems as if everyone is pjckiDg up one of these phOJlcs. The Pcrsoual ComDllJDieations
Industry Association (PCIA) estimates that by 2001 the IlUD1ber of U.S. consumCl'S using all
types of wimess services will almost double from the number today. According to the Wall
Street Journal, over so million people currently subsal'be to cellular phODC service in the U.S.
(the U.S. is the largest market followed by Japan).· The number of users is expected to grow
quickly over the next few years, with the largest incRases coming in digital cellular servie~.

It used to be easy. Choosing a cellular provider was no different thm choosing a long distance
service. In long distance phone service, the primary factor bas always been cost. Until
recently, choosing cellular service meant choosing between two companies who offered similar
services with competing purcbnse plans. The choices are no' longer that simple. As the
technology is improving, the choices are expmdiDg, and knowing how to choose the right
service is becoming more difficult. The last thing anyone wants to do is spend too much money
on the wrong type of service.

Every day ads appear in the newspaper promoting the "best deal," the "largest network" and the
most "statt-of-the art" portable phone. How do you know if these ads are for real? The old
adage "buyer beware" applies to the cellular market. It's nearly impossible to compare service:
based solely on rates because service from one provider to the next varies greatly. Because the
technology is constantly changing, you need to do your homework to know what you're getting
when a salesperson tells you helor she can offer you the best service on the market.

In response to these challenges, the Telecommunications Research end Action Center (TRAC)
has developed this report to help consumers select their cellular phone servicc. When it comes
to cellular phone service, consumers want to know how to purchase the "best" cellular phone
servIce on the market. While some consumers want the least expensive service, others who re;ly
aD their phones for busincss-related matters may view the highest quality of scrvice as the best
value. In this report, TRAC will help consumers define the ""best" cellular servicc for

\Wa!l Stn:el JOllrllal Rqoru. SeptaDbc:r II, 1997. Tclccommunic:anoll.S Supplcmcut. pall: 2.
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1hcm by lookiDg at three critical factan; quality. covcrase ud coat. In order to do this
effectively we will look at the 1CCImologies driviD& the market today. ICrYice coverage and
purcbue plm op1icms. In the secoud half of the report we wiJ1 evaluate how these factors
iDfIw:Dcc customer choice and based on this iDfotmatioll make recommeAdatioas OIl how to
choOiC the right service. In future studies, TRAC will explore the specific iasues of price., value
added scnices aDd phone equipment

The TelecomlftfllUalliDru kuarch and Action Center Page 8



u. Why is TRAC clDiDe this stIldy?

The Te1ecowwuaicatioDl RcseardJ .ad Action Center (TRAcY has played the role of ccmsumer
watchdog for nearly three decades It bcpu its focus 011 telephone issues naN before the
breakup of ATleT in 1982. Since then, TRAC has CODCelltrated OD hdpiDg consul11ClS make
iDfonned decisions about telecommunications issues, especially choosing the long distance
company and ca1liDg plan 'that is best for 1bcm.

TllAC's newsletter, Tcle-Tipsn«, provides CODSUlDcr1 with a JUide for comparing IonS distance
telephone rates as well as tips on how consumers caD save 011 their long dUtanee calling. It iis
the only independent source of information on IonS distance callinC plans that includes tate
comparisons and plan descriptions.

With TRAC's history of consumer education on telecommunication products and services, a
natural next step was to look closely at this fast growing new telephone service: wireless
communications. Wireless technology is t1'ansfomring communications. This report seeks to
cut through the confusion by providing consumers with information about the varying
technologies that directly affcc:1 quality, covaage and cost. In this study, TRAC hopes to
alleviate much of the confusion surrounding wireless technology and assist consumers in making
infonncd choices regarding service. In the following paBes, TRAC develops a list of questions to
ask when purchasing service, provides background information on the technology and an
evaluation of how the different technologies impact consumers. At the end of this repon we
provide a quick consumer checklist to help detennine the best wireless to suit your needs.

For more information about TRAC, or to receive additional copies of this report for $7.95 plus
$1.50 shipping and handling, please contact: TRAC, P.O. Box 27219, Washington, DC, 20005,
call (800) 344-TRAC, Or visit our website at http://www.trac.org.

lForm=-ly the National Citizen, Comminee on Bruadcuullll.
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In. Cdlular Phone Serrice aDd CODsumen.

Until rcceutly, if a CODSUJDa' was interested in plU'ChasiDa a ce1lular phonc, the choices WfR

limited.. But things have changed. Today consumers are faced with choosing ftom a number of
different teeImolocies, services, and pricing pacbJCS. TRAC's work in thc area of long distance
calling has focused on service plan opticms and how to select the least expensive plan for your
needs. With cellular service, cost is not the only consideration mel often not the most
importJ!1t. Because thc options in the cellular DWkct are rapidly changing, detc:mrining the best
service requires that a number of different facton be tUcn into consideration.

Technology:

Even the term cellular scrvic:c no longer means what it once did. Today, cellular phone service
repicsents numerous technologies from which a customer· can choose. One of the key
distinctions in cellullt technology is analog versus diJital. Analog, the earliest type of cellular
service in the U.S., is limited with little capacity to handle multiple functions. The other major
c:ategory of service is digital, which includes TDMA, GSM and COMA technologies. Unlike
analog, digital phone technology can handle more sophisticated daza-oricnted services. But not
all digital standards are the same. There arc important differences which are addressed more
specifically in the next section of this report.

AnaloG service is presently available virtually everywhere in the U.S., unlike digital networks
which ate still under construction but ate quicldy catching up. CDMA leads as the choice among
the majority of service providers and will ultimately be available in more parts of the country
than either TDMA or GSM3 For consumen, particularly those who use their cellular phones
when they travel, availability of service is a key consideration.

Dual-mode phones have been designed to accommodate both dignal and analog cellular service
with the ability to switch back and forth during the course of a phone call. Also in the ncar
future, multi-mode phones will allow you to switch back and forth hetwccn the: different digital
technologies like GSM and CDMA. When you purchase a phone, for usc on a digital network,
find out if it will operate on any other networks. In addition, before plU'Chasing a phone, make
sure: you know what types of digital service i1IC available in your area, as wcl1 as the types of
service: planned for the future.

Phones atC another variable: in the decision-making process. Cellular phones arc designed to
operate on sp~ific networks offering a variety of technology-based features. Gaming consumer
interest in the last few years has been the Personal Communications Service (peS) phone,
designed specifically to take advantage of the higher quality service and features available using
digttal technology.

]Richter. MoJ. "CDMA 1..Qds In the Cross Country kace~ CDMA Sp«crrum. JWIl: 1997.
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Price:

At the same time that the number of cellular technologies is arowing, the number of pricing
options offered by cellular telepbone companies is also expanding. Typic:alJy, a contract for
analog cellular service includes the cost of the phone. On the other hand, many of the new
digital services require customers to purchase the phone up front Thc:rc are some exceptions to
this rule, where the digital phone is included in the contract. Digi1aJ phones start L'I low as S99,
with a mid-range price of S200 to S500. Because digital phones can be expensive and may not
be interchangeable with other providers, selecting the right service type is important.

Selecting your calling plan wisely will ensure that you get the greatest calling value for the lowest
price. Eva)' cellular service, digital or analog, comes with a number of different options {or
purchasing service. Each plan caters to different types of custoJner usage patterns. Customers
who plan to use their phone primarily for business purposes should consider a service plan that
allows you to pay a flat fee up front in order to receive a deeply discounted per-minute rate. In
general, the more time you plan to spend on the phone and the you are willing to commit to
paying for up front, the more discounted your pcr minute charges arc likely to be. But, if you
only plan to use your phone 111 case of emergency, you should not agree to purchase 100
mmutes per month just so you ClUl receive a more discounted rate - you will ~till have to pay
for all 100 minutes, evcn if you only use ten.

Customer purchase plans generally fall into three basic ciltcgories: high, medium and low usage.
It is important to rcmember that cellular phone charges are usage sensitive, unlike basic land-line
residential telephone service which cbarges a flat nte and providcs unlimited local callinl;. The
following scenarios are examples of typcs of service plans. It IS important to undentand that
cost varies greatly from market to market based on type of service and competitiveness of thc
service area.. The purpose of including these plans is to give you an understanding of the range
of cost options:

Option 1: A heavy user is defined as someone who will usc approximately 1000 minutes a
month. This type of uscr probably uses the phone for work, averaging 4-5 hours per week on
their cellular phone. For 1000 minute plans you pay an up~front charge in the S200-S300
range. There is a per minute charge on additional minutes of usc above 1,000 minutes of 20-30
cents for peak time calling and 10 cents for off-peak calls.· As the market becomes more
competitive, you'll be able to find deals like 1500 minutes for S75 (now available in some
markets).

Option n: A moderate user will typically use the phone for short, frequent calls. Service plans
best swted for their needs will include the mst 60-120 minutes per month for a monthly fee of

4( Wall S'rnl Jmunal ReporlS Telecommunication Supplement September II, 1997, Puge RIO).
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$20-$40. The additioDtl per minute charge for local caJliDg ,.,m ruse from 3D-SO Cellts for
peak calling and as low as 10 cents for off_pcak-s

Option m. A liJht user is typically someone who uses the phone cmIy in an c:magcDcy. Some
cenu1ar providers allow customers to pay a low monthly rate with aU calliD.a time additional.
Other low-end plans offer 30 minutes of calling 1ime for & montbly fee ranging from SlS-S30 a
month with per minute charges ranging from 20-S0 cents for peak usage.'

Other facton contributing to calling c:osts, not identified above, include roamins md long
distance charges. Roaming charges are incu:aai when you leave your local c:alliDa area. Roaming
outside of your calling area results in chartes of SO cents to $1 per minute on top of both the
per minute usage cost and long distance charges.' It is important to remember that your local
calling area for cellular service can be much bigger than for regular telephone service. Iu the::
cellular market becomes more competitive, many providers have begun offering service outside
the local calling area with no additional roaming fees. TRAC believes this is a trend that is:
likely to continue:.

In an effort to avoid long distance and roaming fees, business travelers have begun setting-up
multiple phone numbers for their cellular sl:l'Vice in multiple cities.

For example, if someone work! out of both New York and Los Angeles, they can set-up what is
called duaJ-NAM service with two phone numbers. The number in New York is provided by the
local cellular provider and allows the business customer to make and receive calls in New York.
The business customer also has a number programmed into the ume phone which they use in
Los Angeles. The Los Angeles num.ber is local for that area and service is provided by the
carrier local to Los Angeles.

SIbid.
tIbia.
'Jbid.

71Je Ttl/ecommllniCGDOIU Research Gild Action ee,.tf!T Page 12



Peak and off-peak calling The highest per minute rates are charged cluriDg peak hours
(typically betWeen 'am and 7pm, Monday through Friday).
Off-peak is at all other times.

All of the charges described above have come down si~ficantly in the last several years as
competition in the cellular mnrkct has increased.. Providers continue to come up with DCW
pricing plans and promotions to attract new customers. One of the most popular service fea~
that providers aR making available on the newer digi1al plans is providing the first minule of
incoming service for free. Thh is a real benefit for consumers who usc their phones for short
conversa.tions.

Another example is Sprint pes' recent announcement (9/15/97) of the Home Rate USA plan.
Sprint pes Home Rate USA allows customers to make or receive calls anywhere within the 65
Sprint pes markets in operation natioDwide at the home airtime rate, plus $4.95 per month.
This enables customers who live in one city to travel to another city in the coverage area and be
able to place local calls at their home airtime rate and not incur any long distance or additional
roaming charges.· Waving the usage sensitive roaming fces is one way providers are attempting,
to attract new customers into the cellular market

If you deteIIDine that you do not need to use your phone outside of the immediate calling area,
it is not necessary to be concerned with network compatibility and roaming charges outside of
the .local area. Users who travel extensively will want to select a service thal provides the best
coverage. The very occasional user will want to select a service that bas either limited or no
minimum usage charges.

'''Sprint Sets First Nationwide I'ncmg Making Wireless Cleara COUI to Com" Sprint PrCN Release, Scptember 9,
1997.
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Service:

The types of services available with yoW' cellular phone will vary based on the technology. the
provider. and the capabilities of the phOlle you purchase. Services available are determined in
two ways: the technology or network your service is operating on and the type of phone you
have. As the technology has improved, the number of "whiz-bBDgS" has continued to increase:.
Many of these more advanced features are currently being offered at no extra cost to consumcn.
But these features, if you usc them, increase the amount of time you will spend on your phone.
and as a result. the size of your monthly bill. Digital service, which includes GSM, TDMA and
CDMA, offers features like voice-mail, Caller-ID. paging, three-way calling, call forwarding, text
messaging and data and fax capability. More advanced applications using the text capability now
available on many of the phones on the market include: receiving e-mail directly on your phone
handset; browsing the Internet; and receiving news, weather and stock updates as they occur.

When purchasing a cellular phone. consider carefully which features you are most likely to usc.
Cenain models offer programmable phone directories for up to 100 names, other less expensive
phones with less memory might only store 25 names. Some phones include a data-pan for
connectmg to a computer If you plan to usc your cellular phone in place of a regular phone
line. this is a great feature, but also be aware that you are paying for this feature and for the
usage time spent .usmg thJ.s wireless service. Many consumers will find these features critical in
the day-to-day performance of their jabs. Others will be interested in a more limited number of
features, such as Caller-ill, which is a security feature that allows you to screen calls before
Dnswermg them.

Many of the adwtlonnl SClVlces are available by subscriptlon, hke text messaging. For an extra
montbly fee, you can USe your phone to send and receive messages. For those on the road this
can be a very valuable service The infonnation services delivered directly to your phone are
also subscription-based. The more advanced digital uetwOlk that you are on, the more
soptustIcated :ll:::rvice:; you will be able to receive.

When shopping around for a service package, be sure to find out what is included in the cost of
the sCIvicc and the cost of additional features before signing up fOl tilt: latest "whiz-bang."
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In this section nAC has attempted to provide you with a primer aDd a: list of questions to ask
to guide the process and help you detmnine which service in your area is right for you. In the
next section we explore more in depth the di1ferenccs in the technologies currently ott the
market and how these diffcrcuccs in service impact CODSUIllCD.

The Te/ecOlrll,uuUcataons Rt:.Jcareh orld ...tenon Cenl('/" Page 15



IV. What types of eeIlular technologies exist in the marke1place?

As demlftd for cellular phones has iAcreascd, the teebnology has responded. Today. you can
eboote not just between providm of similu .ervices but also alDcmg providers of different
teelmoloJics, Cbaages in tec:lmolollY over the 1Qt 10-1S years have come in a dim:t response
to CODIUDleJ: demand and an increase in competition for new customers.

In the early days of cellular telephones the sta11dard in the United States utilized analog cellular
teclmolol}'. Analog technology utilizes signals in waves much like the typical FM or AM radio.
M ccJlular sc:mce began to dccrcasc in price and increase in popularity. the capacIty of the
analog system increasiDgly became strained. With too many caUs for the aualog system to
handle, cellular phone users often heard other conversations whilc on the line or failed to even
get on the system. Theft of cellular service was also on the rise. and as a result, many customers
began receiving charges on their tclephone bill for calls that they did not place.'

lD response to the limitations of analog, developmcnt of a new generation of c:ellular phones
began in the mid-eighties. Engineers sought to eliminate many of the problems that people were
having with their analog service by improving sound quality and security as well as expanding the
Du.rDber of service features. Digital technology became the c:1ear solution-IO

Two different digital technologies were developed that took somewhat different approaches to
wireless communication. These are Time Division Multipl~ Access and Code Division Multiple
Access.

lma.gmt: a bus with fifty people participatIng m twenty-five different conversations each
conversation in a different language. Each person can only understand the person they are
talking to. Other conversations become background noise. This would be considered a CDMA
bus. Conversely, on a TDMA bus. only one person can tnlk at a time because they have: tel
speak loudly In order to be hc:a1d. E.ven if everyone spoke English, they would have to wait tCI

"CrimmiW; Cilll moailOt !he :airw~Y£s for ....l0t: "il\"ala, e:opy tlle: clc:etrcruc ~Cli.1 nwnba of a pbone i\nd cu..le.,
'cloned' phone. (Buddt)'. William M. "StoP. Thier." Woll Street 1olm/al Rcpo~, September II, 1997. PaGe
RI4.)

10c."ganeers determined t1J.:lt ap3City for the next generation _yatem IIhould be at least ten umes mote thu the AMJ'S
network IJad aJ.o more secure. Developers le:Uiud that with malog cellular, c:aUs arc lICP"atcG by USIng 11 clIflet'en1
frequency. ElCh ccll bas .. hm,tcd number of frequencies lIv:t.ibble :me! only" linutl:<! number of people: can utc a
panieular ceJl at a liven tunc. Thcy <lctemllnecl that throuSh usc: of 1I dlSltized SIgnal. the number of c:aUs ~uld bc
multiplied to mgc;ajlC C;apaClty. Cbaracterisna of di)ntal lechnology make It muc:b morc diffic:ult to tap users' calls.
(Vitaliano. FTOInk. '"How !be Fcd.s Blew It, Once Again" hltp;IIwwwnm.coml2lR.62.html)
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be able to speak for & certain period wbile others n:maiDcd sileDt. COMA operates on a lower
power panuiigm. This means that a11hough there may' be IJUJIlCIOUS CODVc:rsabcms taking place,
each person CID clearly understand their own CODversation.

Obviously, wireless tc:clmology opc:rates much more quietly thaD do conversations on a bus.
H~, the way that the COIIVCIS&tiODS tlkc place on a CDMA bus and a TDMA bus describes
the differences in bow 'the teclmoloaies manaJC the limited amount of frequency available for
wireless communications.

In the early 1990's, when TDMA first became available comp;mies wen: anxious to offer
customers the advBIltagcs of digital technology and immediately began deployment.

In the tnid-1980's, Europe was attempting to create a common standard for digital cellular
service which would work across borden. They eventually reached an agreement that produced
the international standard known as Global System for Mobile (or GSM)Y GSM utilizes the
TDMA digital technology.

Shortly after TDMA was agreed upon as the U.S. digi1a1. standard... company based in southern
California lm10unced the development of COMA for commercial cellular usc. Prior to the
announcement, the technology had been deemed too "'erratic," but the Califomia company was
able to demonstrate to numerous large camers that CDMA was capable of providing 8 higher
quality ofscrvice than GSM and the U.S. TDMA standards. l

:!

In early 1996 a new standard of service was introduced, called Personal Communications
Systems (PCS). PCS refers to the opcratin~ frequency which is set aside for more advanced
~less digital phone service. pes provides a broad range of enhanced services, uses B smaller
battery, and provides better reception. Some of these services include Caller-ID. simple
messaging service (SMS). call waitinS and call forwarding. Like PCS, COMA phones are also
designed to provide enhanced services, are lighter weight and provide longer talk-time. U

Initially, cellular providers offered service based on TDMA and GSM. However, in the last few
years CDMA technology has cffectively "caught up" to and bas become the technology of
choice for providen in the United States. Fifty-four percent of current license holders are
CDMA. CDMA service expansion has happened because of its reeopized benefits to the user.
In a recent artic~e in the Washington Post (9/22/97), staff writer Mike Mills observes that

1\ At the same time: that the: United SlAtes was developing iu digital standarda. the: European commllDity was
IlnIU1inS with ways to resolvc thc problems it bad encountered in their aDaIog systems. Most eounlric:l 111 Europe
bad separate stand.anb that were illcompatible with otbcrs in oeighbormg eountriea. Europe was becomin; one
financial eDtity as borden b=-me: leu siG1lificant, ;and die na.tiOD.S of ElIrOJIc wanted to make lUll: that they agreed Ol\

a. common stllndard COf digital ceUulv service. (Sh.:roci., Stuart. "CDMAlTDMA,: From fists to FllCts."
hnp'/lwww messon.com! Cormaion/connexiODJ-93/teehDo.html) They rcacbcd an aJl"lllent, called the:
MemorandUm of UDdemandiDg (MoU). to c:rcate lID intcmationtl standatl1 known as GSM (Global System for
Mabile). Tbl; It.ndanl enabled devdopus to desip cellular phol1C3 that could operate worldWIde There IS no
eopynsht nor owncr.ship of GSM. but _ of certain parts in ~ GSM phone:ue restne:u:d to mcmbcn grlbe MoV.
fiiup:/fWWW. GSMDATACOMlmou.htm)
~Km1y. QUCI1l.in. "Cordless Collfusion," Wall SP'CCf JOWl_I. Sl:ptc:mbcr 11. 1996. Pasc lUO.

uOne lhing that is impOfWU for ccmslllTlen to keep In mind is wt 1be different types or- tccJmololY utilized in digital
tnlDA:allSe1on fire not compatible. funhc:rmore, there 13 a c!lstlRebon betwec IDMA and GSM. even though the latter
is buc:d on TDMA technology. TDMA is the tam llsed wbc:n rcfem1)1 to the IS-S4 aJld lS.136ItaDduds. primarily
used by AT&T Wirelcss and BeDSouth, whiic: GSM n:fcn to tbe Itand.llZ'li Signed at the MoU, Also note mat 1bcre is
a. cUfft:reDC:c between fn:quCDClee in ..,hlch wireless phoDes coElllllUDiQ\c. PCS systems ue lirnited to a c:ertaift
frequency, theteforc:: a pes phone will not be able to have a.c:eess in UQ5 ",bc:re aNllog aavicc is w only type
deploYed. (http://www.pesdala.c:cmIpcsmuo.btm). CUlTCIltly, these incompatibility issues are bc:inc addressed in
the development of new phones thal can switch between digital staDdards aDd frcqucnciClI.
(http://_.pesdata..comJroamiDg.htm)
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Sprint Cmpotation, which inherited GSM when it invested in the company Sprint Spectrum. bas
rejected GSM outside of the WuhiDaum-BaJtimore area because the compmy DOW believes that
COMA is a bcUcr teelm.olol)'. Sprint Corporation is now in the process of buildiDg its national!
Detwork, Sprint PCS, based on CDMA.

The diJcuaaion has been heated U 10 which I1aDdard is better, BDd in this report TllAC attempts
to clear up some of the coDfusion. Yau need to choose your service based on how and when::
you plan to usc your cellular pho=. In the next section, we look at the technology's impact Oil

the coDsllmcr.
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V. -EvaluatioJl of tedmo1opes and their impact OB CODSnmen.

In the previous sccticms we dilQJS5Cd the basic ctifftrenccs in the 1ccbDo1ogics and ques1iODS to
ask wha:l shoppina for service. In this section we look more cuetully at how services implicit
in the different tedmoloJies cliredly impact 1he ccmsumcr. By evaluating reliability,
availability, privacy and security, enhanced services, power requirements and impact on thc
community, we can begin to dJ:aw some CODClusious abol11 the type of services that best suit
customer needs.

Availability. What types of services are available in my area?

Analog cellular servia: has been around for some lime now and is available in most areas of the
country. Digital networks are in the process of being built with service available primarily in
major cities and are expected to be widely available within the next few years.

Of the digital services in the U.S., COMA is anticipated to become the most widelyavailable.14

It is anticipated that th~c will be nearly 1 million COMA users in the U.S. by the end of the
year. Availability of GSM and TDMA in the next few years will also increase. but not to the
levels projected for COMA. CODSUmefS who are interested in using a digital phone will
eventually find that CDMA-based service will be available in just about aJ;I.y area of the country,
both urban and rural. GSM service will be offered in most major cities - but Dot outlying areas,
and TDMA will be available in all but the western areas of the countrY.

Digital phones operate on many different frequr:ncies throughout the world which are Dot

necessarily compatible. Phones are being developed that can switch between the different
frequencies and standards, eliminating many of the compatibility problems be:twecn services and
service areas.I' Currently, CDMA dual-mode and dual-band dual-mode phones offer the ability
to switch from digital to analog service when they enter an area that does not provide CDMA
coverage. TDMA and GSM phone manufacturers have also developed phones that will be able
to operate on 11 dual and multi-mode basis. GSM, as mentioned earlier in the paper, already
provides service that allows Europeans to use their phones in the U.S. Without full deployment
of a national network that allows for operation of a particular digital cellular technology -
CDMA. GSM. or TDMA - switching between digital and analog, for the time being, remains an
importBDt feature for the consumer who travels and wishes to use a digital phone. IG

Some argue that if you want a standard you can use to travel across the country into many
different areas, then you should acquire a handset and service that utilizes the most popular

I~According to a report prvduced by 03Uqutst, lne., the nlm1ber of U.S. subsaibers usiD~ COMA is cxpcc:1l:d 10
svrpall TDMA·b:lSed tedIDologu::s by J999. Alth0Uf;h Analog ceUular is currCDtly deployed aero.. the narian, the
number of those subet;ri~ using analoG service will dccluu: nqlidly &$ dJ.gitll service is provided III more: IlCU.
CSM. subscribership is Dot expl:CtCd to grow u quickly as COMA and TDMA (15-136), and wiD stiD be behind
analog u the: $laDdatd of choice well mID the: J1Q;t l;el1tury. OIIaqUest, me. expects tlW by me y=r 200J, COMA
curiels will bave: 36% of the U.S. market l:OJJIPUCd to 32% fot TDMA. SOY. for GSM and 26'Y. for malogo Cmreut
levels are 4% for COMA. 9% for TDMA, 2% for OSM and 85% for &D&1o& (Wall St,~ct Journfal Rttports
TelecommwucauOD SupplCDlGnI. Scptanbcr II, 1997, Paee DO).
I1Thc adVent of "dol-mode" and ''multi-mode'' phones tb:I.t pnmdt the: abihly to ,vllfch between different
fic:quem;iQ anc1 standan1s will l:limiute: the challenlle of toam.IA(; in areu Dot scrvl:d by ywr provider. (Emmett,
Arlelle. '"Wonders of tbe World PhOJll:." A'"~"C:(J~' Nrtwork. Novcmbu 15, 1996; IUd "A Stllcly in WirclCll!l
Contraru." A".~riCtJ 'J Network. May 1, 1997.)
l'phones already exist that allow a UStllD utilize bcquenciC3 ID both the: 1100 MHz aud 1900 MHz pes band levcb.
Other phones already exist tba1 allow Wlln to access GSM in both the 900 and 1800 frequeDcies. Still mote phones
lI:t e:onllJ1Jlen sWItch between COMA ano AMPS One Df the primary aremnenu made by GSM prgvid~ is that it is
compatible with GSM .y.ternl amuad the world. The only CQmpltiblljty is the voc:oder :wi tile SIM chip. not the
fn:q\lcnc:y \l5ed in tnnsmission. (http://w.."......pes&l&.comiroamiJlg.btm)
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